We study the phase structure of the gauge theories in the space-time with one compact dimension, where the gauge symmetry can be broken by the Hosotani mechanism. As the extra dimension, we consider the SO(5) × U (1) gauge-Higgs unification in the Randall-Sundrum space-time which reproduce the 126 GeV Higgs mass. It is found that the thermal phase transition of the electroweak symmetry is very weak first order or almost second order and that the critical temperature is around 160 GeV for zL < ∼ 10 7 and nF = 3. (This work is in progress.)
I. INTRODUCTION
Higgs physics may be related the origin of the baryon asymmetry of the universe. In the electroweak baryogenesis scenario [1] , in order to generate the baryon number in the electroweak phase transition, it is necessary that the phase transition is strong first-order. This criterion is quantitatively described as [2] 
where T c is the critical temperature of the electroweak phase transition and ϕ c is the magnitude of the vacuum expectation value (VEV) of the Higgs at T = T c . It is known that in the standard model (SM) the phase transition is second-order for m H > ∼ 70 GeV. Thus if the Higgs mass is 126 GeV as overfed in LHC, it is difficult to obtain the baryon asymmetry through the electroweak phase transition (EWPT). Therefore, in order to make the electroweak baryogenesis work successfully, the Higgs sector in the SM should be extended.
In this presentation we briefly report the EWPT in a particular model of the gauge-Higgs unification (GHU) [4] . In the gauge-Higgs unification scenario [5] , the Higgs field is regarded as the zero-mode of the extra-dimensional component of the gauge field in the higher-dimensional space-time. The gauge symmetry breaking is triggered by the non-trivial vacuum expectation value (VEV) of the Wilson-line phase. This is what we call the Hosotani mechanism [6] . It has been reported that in GHU models the thermal phase transition is strong first order [7] . In this presentation we report the EWPT in a realistic GHU model which reproduce appropriate Higgs mass 126 GeV.
II. THERMAL PHASE TRANSITION IN THE
We consider the model in [4] . This is an SO(5) × U (1) X gauge theory in the Randall-Sundrum space-time.
[8]
where k is the curvature of the five-dimensional anti-de Sitter space. The SO(5) × U (1) X gauge symmetry is broken to SU (2) × U (1) Y by the boundary conditions at y = 0, ±πR. The electroweak symmetry breaking is by the VEV of the 5-dimensional component of the gauge field A y in the direction of SO (5)/SO (4) . The magnitude of the VEV is parameterized by the Wilson-line phase θ H [9] : exp[
. In order to study the phase structure of this model, we evaluate the effective potential at finite temperature. The effective potential consists of zero-tempereture effective potential and the finite-temperature corrections:
The zero temperature part of the effective potential V T =0 eft is calculated by the method developed in [10] . The explicit forms of V T =0 eft in this model can be seen in Refs. [4, 9] . Finite temperature corrections are given by
where the KK mass spectra {m X n } (X = W, Z, H, t, F ) is for the W-tower, Z-tower, the scalar-tower, top-tower and the KK-tower of the SO(5)-spinorial fermions, respectively, and They are given in [4, 9] . This model contains two free parameters, namely, the warp factor z L and the number of the spinorial-representation fermion n F . In this report we consider the case with n F = 3. The effective potential is numerically evaluated. In Fig. 1 , the V eff with respect to θ H at T = 0 and T = T C = 163 GeV for (z L , n F ) = (10 7 , 3) are plotted. We note that at at T = 163 GeV = T C . When T > T C , θ H vanishes and the SU (2) × U (1) Y symmetry restores. This is a first order phase transition but it also seems very weak and almost second order.
In order to check the criterion (1), we define ϕ c as
where θ H (T = T c ) is the position of the non-trivial minimum of V eff at T = T C . In Table I , we summarized T c , ϕ c for the various value of z L for n F = 3. T c varies from 160 GeV to 215 GeV for 2 × 10 4 ≤ z L ≤ 10 12 . In particular
The values ϕ C /T C ∼ O(0.1) are much smaller than unity for all values of z L . Therefore this model does not fulfill the criterion Eq. (1) for n F = 3.
III. SUMMARY AND DISCUSSION
The thermal phase transition of the SO(5) × U (1) gauge-Higgs unification model which reproduce the 126 GeV Higgs mass was studied. The effective potential of the gauge-Higgs unification at finite temperature was formulated, and phase structure of the SO(5) × U (1) gauge-Higgs unification model was studied. It is found that the thermal phase transition in the model is very weak first order or almost second-order. This implies the electroweak baryogenesis cannot occur successfully in this model because the baryon-number is washed-out by the sphaleron.
The result does not exclude the possibility to reproduce the baryon number by other mechanism, e.g. leptogenesis. It might be possible to make the first-order phase transition stronger by introducing supersymmetry into the model [11] , in analog with the enhanced first-order phase transition in the SM with supersymmetry [12] .
In this presentation an analysis only for the n F = 3 case is reported. Analysis including result for other values of n F will be summarised in somewhere else.
